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Radio-controlled wristwatch 



\ 3.;; ■ ' 



Claims 



1. A radio-oontroOed wrtabwaich (11) whh a magndde longwave 
antenna (JO) received m the wriscwatch casing (12), characteHs^ In that 
between Its wristwatch glass (M) and a bottom (16) of electrlcaUy norn 
oondu^ng matertarithe casing; (12) has a metal centnil portion- (13), In 
relation to which the antenna core (29) Is displaced radially with respect tq 

; the casing (12) cowards the centre thereof. 

2. A f^dfo-Gontnolled wristwatch according to claim I characterised in 
that the antenna core (29) is arranged In a plane transversely with respect 
to the central axis (31) of the casing Cl2). 

3. A radio-controlled wrfstwetch according to claim i or clalm'2 
characterised In that the antenna core (29) Is annanged near the outer edge 

^ of-khe wrfebratdi works (22) along a secant. 

4. A redio-contrQlled wristwatch according to one of the preceding 
Claims chBfactertsed In that there is provided a spacer r\ng (20) of 
eleorfcally non-conducting materfal between the central portion (13) of the 
ca:^g and the wristwatch works (22). 

5. A radio-controlled wrfstwacch according to one of the preceding 
daims characterised In that arranged In the casing (12) is e spacer ring 
(20) of electrically non-conducttng material as a worics reeelvinc; ring. 

6. A radlo-eontroUed wristwatch according to one of the preceding 
claims characterised m that ac least the central portion (13) of the casing Is 
in Che form of a chin massive metal ring. In particular of hlgh-quallty steel 
or titanfum. 

7. A radio-controlled wristwatch according to one of the preceding 
claims characterised in that the casing bottom (16) is a ceramic or glass 
olate. 



8. A radio-controlled wristwatch according to one of tfie preceding 
claims characterised )n that the casing bottom (16) comprises transparent 
or translucent eleoCricafly non-conducclng material which towards the 
Interior of the casing has a coating (17) of ornamental or Informative 
configuration. 
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3 Detailed Description, of Invention 

The Invention concerns e radio*cortOroHetf wnstMatch as set forth Tn 
the dasslfying portion of claim 1. 
/vf^'-v. -v;.: . A redfo-contrvlled wDscwatch of that kindi as la odsciibed for 

^^^J^^f 5- example In EP 6 B96 262 Al^ has proven ItseJf In practice. It Is 



dtstfn9UTshed by virtue of its worlcs being of an extremeV oompaa 
structure because the ferrtte bar anterina - which Is flexible tn that case* 
being laminated from plate pordons - « following the Inside contour of the 
casing. Is Integrated Into the printed circuit board with the processor for the 
eleccronlc receiving, decoding and timing circuits* It win be noted however 
chat -a strvcturc of that Idnd requires a non*metalKc tirnepleoe casing 
because otherwise the proximity of the metal means that the antenna 
tuncOon would be Impaired, to' such an extent as to be Inopercblej not only 
as a consequence- of mistuning but tn particular also as a consequence of 
qualit/ losses which cannot be compensated by subsequent tuning. 

If however for aesthetic reasons a metal tfmeplece casing Is wanted^ 
then the magnetic longwave antenna for receiving the encoded time 
Informaaon hsis to be moved to a position outside the caslng^.^that Is to say 
In the case of a wHstwatch Into the strap or bracelet^ as Is dera^Ibed in 
grater detail for example In £P 0 439 724 fi2. Such a structure developed 
as the standard almost a decade ago. It however suffers fVom the 
fundamental disadvantages that both the strap or bracelet abutment 
against the casing (because of the requirement for flexible In<J-oductlon of 
the antenna line) and also the strap or bracelet Itself (because of the 
admittedly flexible but nonetheless non-neglrglble foreign body In the form 
of the lamlr>ated ferrtte antenna In the tubular strop or bracelet), by virtue 
of the fact of being worn on the wrist, are very severely in danger of 
suffering from wear and are thus susceptible to trouble. 

The object of the present Invention Is therefore that of affording a 
synthesis of the previously icnown radlo«eontrolled wrlstwatches with a 
plastic casing and an Integrated antenna on the one hann and radio- 
controlled wrlstwatches with a metal casing and an external antenna on the 
other hand, which opens a new wide range of designs of h|gh*quat[ty 
timepieces with a high degree of comfort In terms of wearing tlie timepiece 
and a low level of susceptibility to trouble. 
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In accordance with the invention that object Is essenttafty attained bi 
thatr as set forth In the features of ttie characterising portion of the main 
clalm^ the radio-controlled wristwatch has a metal central portion In the 
region between the amepjete gla5$ and an electrically non-conducting 
bottom, wherein the ferrite bar antiannat Is Installed over Its entire length at 
a not Inconsiderable radial spadng from the inside wall of the timepiece 
casing towards the centre thereof. 

For the case whfch Is to be preferred for design construction reasons, 
where the magnetic longwave antenna Is again arranged on the printed 
circuit board at the edge of the timeptece works, to ensure radial spacing In 
all directions of the antenna core relative to the inside wall of the 
electrically conducting central portion of the casln^/a spacer rfng Injection- 
moulded from plastic material is desirably fitted Into the central portion of 
the casing^ the spacer ring in turn serving in the centre as a receiving ring 
for the. works equipped with the fenite bar- In that case, the expensive 
configuration of a laminated core which Is fitted in a curved condition does 
not need to be selected for ti^e fierrice bar, it \s sufficient to fnstall an 
lr.expensive rigid prismatic bar along a secant relative to the periphery of 
Che timepiece works, preferably with indlnedly ground-ofF ends for the ends 
of a bar which is as long as possible to fit snugly In shape^'Iocklng 
relationship Into the correspondingly recessed Internal periphery of the 
spacer ring. 

The non-metal bottom of the timepiece casing can comprise plastic 
material It Is more desirable, as on the viewing side, with .th.) wristwatch 
glass^ fbr a bottom glass also to be fitted at the rearward side. For, the 
surface of the glass which bears against the wrist Is found to be extremely 
sympathetic and completely allergy^free In relation to the skin; and If there 
Is no wish CO have the option of looking into che wristwatch works In the 
rnanner of a skeleton*type timepiece/ then the inside of the bottorh glass 
cari be provided with a non-mecalllc vapour deposition and thereby 
rendered opaque. In that case, in the course of the vapour deposition 
procedure, the view of the bottom can be made of an ornamental 
configuration, fbr example by means of figurative stencils; or the deposit Is 
then processed to afford a figurative configuration, by laser erosion (which 
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produces processing tracks burnt black in the deposrt/ and which can also 
be effecced subsequently from the exterior through the glass cf the bottom 
when already fitbed In place). 

Additional features, developments and advantages of the Invention > 
wilt be apparent from the further claims and from the following description 
of a preferred embodiment of the structure according to the Invention, 
which is dlagrammatlcally shown In greatly simplified form In the drawingr 
being limited to what Is essentia!, without being true to scale. 

The radio-controlled wrlstwatch 11 which Is diagrammacically 
Illustrated In a longitudinal axial section In the drawing has a casing 12 with 
a central portion 13 of c^ectricafly conducting material. This may be fter 
enample a non-metal Injection-moulded portion with a metal covering or 
coating, but preferably an admittedly solid but nonetheless radially thin 
high-quality steel or tibanTum ring. This provides for screening In relation to 
Interference influences which can otherwise be coupled in, from a laterally 
connected metaMlnIc bracelet to the radio-controlled wnstwatch antenna 
which fs received in the wristwatch casing. If the central portion 13 fs not 
formed integrally with a glass ring 14 and/or a bottom ring 15, but as 
dlagrammatlcaliy illustrated they are attached In the form of separately 
produced appUcatlon members Co the central portlpn 13 of the casing, they 
can comprise a different - possibly also conducting - material O^m the 
preferably steel central portion 13. In the case of eiectrlcall/ conducting 
rings 14, is however then as far as possible they should not project 
radially substantially beyond the central portion 13 towards the centre of 
the casing 12 of the wristwatch. 

The bottom le which Is a force fit Into the casing 12 is a stiff plate of 
electrically non-conducting material, In particular ceramic or glass. The 
latter can cany towards the interior of the housing a covering or coating 17 
which is decoratlvely or Informatively conHgured through the .jiass bottom 
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16. In opposite relationship thereto the wrisCMateh gtaiss 18 Is fitted. Into, 
the casing 12 in conventional manner by means of a searing ring 19. 

Arranged In the Interior of the casing 12 is a spacer ring 20 of 
elecoically non-conducting material, in particular a plastic Injection 
moulding, which extends substanUially fUither than the rings 14,.15 from 
the central portion 13 towards the centre of tfie housing 12. The ring 20 
can be formed Integrally with an <aeBi}a-lllce l^ce or dial rtng 21 or the latter - 
Is made separately from another materiel and/ as dlagrammatlcaliy 
Illustrated, applied to the end (58ce of the spacer ring 20, which Is at the 
visible side. The drawing; does not show that the ring 20 can be provided 
with radial bores for receiving sleeves In which pushrods passing through 
the central portion 13 of the casing are water-tlghtly guided for actuating 
Bwitehlng-over procedures In the radlo-controjiad wrfstwatch mechanism 
22, 

TTie spacer ring 20 which Is held in the casing 12 serves directly - 
and/or by means of Its face or dial ring 21 as a works ring, that, is to say for 
holding the wrfstwatch worics 22 in the casing 12. The edge of the face or 
dial 23 which at the visible side bears on the wrlstwatch wari<s_22 and 
which comprises electrically non-conducdng material has the fecesiring 21 
engaging radially thereover, whereby It Is concealed at the visible side. The 
wrtstwatch wories essentially comprises a gear mechanism 24 for 
movement of the hands 25 and an electronic block 26 for on the one hand 
drive control and on the other hand for reception and decoding of the 
iencoded time Information for periodically checking and if necessary 
con^cdng the position of the hands. For that purpose the electronic block 
26 includes a longwave receiver 27 which Is fixedly tuned to a time 
transmitter such as .that which In Germany transmits the legal time (DCF 
77). The receiver 27 Is connected to a magneb'c longwave antanna 28 In 
the form of a coil 30 through which a ferrtte core 29 passes, as Is 
diagrammaticaily shown In the drawing. 

If the antenna 2B were arranged in the immediate proximity of the 
meeal casing 12, then, as already mentioned above, not only would there 
be a (basically compensatabie) resonance detuning efi^, but In particular 
there would also be such a (non-compensatable) reduction in quality that. 
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even with a very senslcfve receiver 27, It Is no longer possible to i^eckon on 
usable reception condiWons, Therefore, the Interposldon of ths spacer ring 
20 between the metal wrfstwatch casing 12 and the wrtscwatch* works 22 
provided with the antenna 28 ensures. that the ferrlte core 29 remains at a 
sufficient radial spacing from the Interior of the metal casing 12, and Is 
therefore displaced relative to the Insroe wall towards the centre of the 
casing 12. As measured In tfie plane of mounting of the core 29, the width 
of the spacer ring 20 is typically of the order of magnitude of between 20% 
and 30% of the Inside dlanieter of thekwrlstwatch casing X2. 

The antenna core 29 can be laml^iated; but with a sufRdent spacing 
from the surrounding metal casing 12 a non-flexible prtematfC/' 
appro)dmately cylindrical bar is afso adequate. As dlagrammatically 
Illustrated, It can be mounted radially In nelatJon to the centre of the casing 
12 on the printed circuit board of the electronic block 26 or, depending on 
the space requirements for' the other electrical compohents, it can be 
erranged In a position of being pivoted out of the plane pf the drawing 
through 90^' relative to the diagrammatic illustration, as a secant In the 
proximity of the outside periphery of the wrlstwatch works 22. Adrnlttedly, 
In that plane transversely with respact to the central axis 31 of the radlo- 
contnolled wrlstwatch 11, that Is to say also Its works 22 and Its casing 12, 
In themselves no magnetic ffeld lines which pass through the gJasses 18, 16 " 
In parallel relationship with the central axis 31 would be able to pass Into 
the core 29; however, because those field lines do not undisturbedly pass 
through the radio-controlled wrlstwatch 11 but are distorted in regard to 
their propagation due to metal portions in the gear mechanism 24'and due 
to the surrounding metal central portion 13 of the casing, there Js also a 
magnetic flux which Is adequate for longwave rcqeption, -through the 
praferabh^ laminated core 29, without the wrlstwatch 11 having to Involve 
an unreasonable increase In height due to an orientation of the core 29 In 
approximately parallel relationship with the axis. 

So that. In the case, of a radio-controlled wristwatch 11^ it Is not 
necessary on the one hand to forego a metal casing 12 and on the other 
hand there Is no need for the magnetic longwave antenna 28 for reception 
of the time Information to be decoded to be moved to a position outside the 
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caslne 12, such as In particular Into a bracelet or strap. In accordance with 
the invention therefbre at least the central portion 13 of the easlng^'ls In the 
form of a thin solid or coated eiecMcally conducting ring, within which a 
spacer ring 20 of electrically hon-conductlng materlaf holds the wiistwatch 
works 22 with an alongatedly prlsmatfe jihtahna cere 29 arranged In secant 
relationship at the edge Aereof, >^ cvio discs or electrlcilly non- 
conducting materfal. more spadffcatty the wriscwateh glass 18 'and the 
casing bottom 16, at a radial spacing relative to the metal central portion 
13, wherein the bottom if is prefBRljiy a glass, plat, which (s decoratlvely 
or lnformath«ly coated towards the inttffor of the casing. 



Brief D«aerlpt.ian of Dravlags 



-me single Rflure of the drawing b b view m longltudlhal axial section 
or Oie structure According to the Invention of a radlo-contrx^lled wrtstwacch 
with a magnetfe longwave antenna Integrated Into a metal wrtstwatdi 
casing, for the reception of encoded Ome Information. 
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Abstract 



So that, In the case of a ra^fo-cprvtrplled wristwatch (II), It 1$ 
necessary on the one hand to f6re0^^ metal castng'dz) and on the oth|r 
hand there Is no neea for thei magnetk longwave antenna -(28) fbrl 
reception of the time tnformatlon to be decoded to be moved to a position i; 
outside the casing (12)/ sudi as:^ particular Into a bracelet or strap, afeiS 
least the central portion (13) ortRis^cfasIng Is In the form of a thin solid or ^ 
coated electrically conducting ring; within which a "spacer ring (20) of 
electrically non-conducting matertal holds the wristwatch works C22) with 
an antenna core (29) arranged at the edge thereof^ between two discs of 
electrically non-conducting material, more specifically the wristwatch glass 
(18) and the casing boHrom (16), ^at a radial spacing relative to the metal - 
central portion (13), The bottom (16) Is preferably a glass plate which Is " 
decoratively or Informatively coated towards the Interior of the casFng. 
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Representative Drawing 
Fig. 1 
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-<! BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
J3^DED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
'-QTrEFERENCECS) or EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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